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Abstract Performance Gained Through Pooling Conclusions

Memory pooling provides a small benefit on
the CPU, at the cost of being very sensitive

KULL is a complex multiphysics code that heavily uses advanced
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C++ language features including templates and virtual inheritance.
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The data was averaged from 20 benchmarking runs on nodes in the
genie cluster. Benchmarks used a weekly-release build of KULL
with debugging symbols enabled. Runs were terminated after 100
timesteps. Longer runs of 1000 timesteps produced similar results.

We expect to demonstrate a larger speedup when executing kernels
on the graphics accelerator. Allocating host memory is over 35 times
faster than device memory, so any reduction in the number of CUDA
system calls required would have a substantial impact on runtime.

UMPIRE currently models data transactions between two execution
spaces, the host and device. We wish to explore structural changes
that model transactions as occurring between allocators, providing

the flexibility to support both alternative strategies for memory
management and novel machine architectures, such as utilizing an
NVME cache on the host.
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Analyzing UMPIRE’s call graph with Valgrind
determined that the UMPIRE version without
introspection still incurred a 0.7% runtime
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UMPIRE allows users to define custom memory allocators, enabling

straightforward implementations of memory pools. Pooling reduces The optimized build of UMPIRE disables pointer introspection and patches the search algorithm

fragmentation and overhead costs by pre-allocating large segments penalty. 80% of the remaining overhead was for free memory blocks to achieve comparable performance to the non-UMPIRE build in overall 2. https:/ /wei.llnl.eov/simulation/ computer-codes

of fixed-size blocks that can be cheaply reassigned as needed. caused by map lookups for allocator names.  runtime and allocation speed. Much of the remaining delta stems from calls to getAllocator. 3. https://github.com/LLNL/Umpire
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